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1. INTRODUCTION 

1.1 Background  

Chicago Metropolitan Agency for Planning (CMAP) selected the ARA team to develop pavement 

management plans for a selected number of local agencies from the CMAP region, including additional 

data collection for non-Federal Aid routes. The pavement management plans will provide participating 

local agencies with a document that describes the importance and types of pavement preservation, the 

current condition of pavements, scenarios evaluating the cost to meet different network-level pavement 

conditions, and a recommended capital plan based on the selected pavement condition/spending 

scenario. The pavement management plan includes summary tables, charts, graphics, and maps 

depicting current pavement conditions and forecasted pavement conditions under different scenarios. 

CMAP staff managed the development of the pavement management plans in conjunction with the City 

of Blue Island. 

As part of this project, ARA has evaluated the current condition of the City of Blue IslandΩs roadway 

pavement network, implemented a ǇŀǾŜƳŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ όta{ύ ǳǎƛƴƎ t!±9wϰ ǎƻŦǘǿŀǊŜΣ 

forecasted condition, generated budget scenarios, and recommended future maintenance and 

rehabilitation (M&R) plans. 

1.2 Project Kick -off and Records Review 

The ARA team met with the City of Blue Island and CMAP representatives for a project kick-off meeting 

on June 26, 2019. Based on the kick-off meeting and documents provided by the City and CMAP, 

pavement data was collected on July 2-6, 2019. The GIS shapefile was provided by the CMAP and was 

used as the base map for the field data collection. The network segmentation provided in the GIS 

shapefile was the primary source of roadway inventory for the pavement management database. The 

City responded with valuable information to the questionnaire that ARA developed for an understanding 

of the PMS inputs available from the City and any specific project requirements. In addition, the City 

provided the M&R activities performed from 2006 to 2019 and their annual budget from 2020 through 

2024 to plan future M&R activities. The City also provided a list of TIF funded projects planned for 

2020.The following documents were reviewed as part of this effort: 

¶ GIS shapefile for the local agency (CMAP) 

¶ Network Segmentation for collection (CMAP) 

¶ Review of network segmentation (City of Blue Island) 

¶ Completed Questionnaire (City of Blue Island) 

1.3 Network Segmentation  

The City of Blue Island manages approximately 45.8 miles of roadway pavements, consisting primarily of 

asphalt pavements. The pavement network was divided into 552 segments based on the feedback 

provided by the City.  Figure 1 shows the network segmentation that was approved by the City. 
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Figure 1. City of Blue IslandΩǎ roadway network segmentation. 
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1.4 Traffic Data  

Table 1 displays the distribution of network length based on functional class. As observed in Table 1, the 

majority of the roadway network is comprised of residential streets. 

Collectors gather traffic from local roads and funnel it to the arterial network. Collectors serve primarily 

intra-county travel and typical travel distances are shorter than on arterial routes. Collectors are broken 

down into two categories: Major Collectors and Minor Collectors. Generally, major collector routes are 

longer in length; have lower driveway densities; have higher speed limits; are spaced at greater 

intervals; have higher traffic volumes; and may have more travel lanes than their minor collector 

counterparts. 

The minimum spacing between two collector roadways in suburban areas of Illinois is ½ or 1 mile 

typically. In a densely populated urban area, two collector roadways might be found at ¼ mile spacing or 

less, but in most areas within the Chicago metropolitan region ¼ mile is considered an absolute 

minimum and requires significant justification in terms of the traffic patterns and land uses served. An 

exception is the case of paired one-way roads serving traffic moving in the opposite direction of each 

other. Projects on roadways with a minor collector functional classification and located outside of the 

adjusted urbanized area boundary are not eligible for federal-aid funding. 

Local/residential roads primarily provide access to property and connect with higher classified routes. 

Design speeds are low, stub sections are common, and the main consideration is given to access needs. 

They offer the lowest level of mobility, have the shortest trip lengths, and through traffic is often 

deliberately discouraged. Local roads and streets are typically not eligible for federal-aid funding, though 

some bicycle and pedestrian projects on local roads and streets may be eligible for federal-aid funding. 

Average daily traffic (ADT) data for the City of Blue Island network was obtained from the Illinois 

Department of Transportation (IDOT) transportation management system 

(http://www.gettingaroundillinois.com/gai.htm?mt=aadt). The maximum traffic volume ƛƴ ǘƘŜ /ƛǘȅΩǎ 

network is 12,300 vehicles per day. Figure 2 shows the annual average daily traffic (AADT) data for the 

individual pavement sections.  

Table 1Φ /ƛǘȅ ƻŦ .ƭǳŜ LǎƭŀƴŘΩǎ roadway network distribution. 

Network/Functional Class Length Unit 
Maximum 

AADT in 2018 

Minimum 

AADT in 2018 

Major Collector 0.75 miles 9,300 9,300 

Minor Collector 0.62 miles 3,000 2,550 

Residentials 44.46 miles 2,550 N/A 

Total Network 45.8 miles  
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Figure 2. City of Blue IslandΩǎ annual average daily traffic data. 

* Chatham St bridge is pedestrian only. 
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2. FIELD DATA COLLECTION AND ASSESSMENT 

2.1 Digital Survey Vehicle  (DSV) 

ARA collected geo-referenced images of the entire City of Blue Island roadway network using the DSV on 

July 2-6, 2019. !w!Ωǎ 5{± ŜǉǳƛǇǇŜŘ ǿƛǘƘ ǘƘŜ [ŀǎŜǊ /ǊŀŎƪ aŜŀǎǳǊŜƳŜƴǘ {ȅǎǘŜƳ ό[/a{ύΣ ǎƘƻǿƴ ƛƴ Figure 

3, captures images at 20-Ŧǘ ƛƴǘŜǊǾŀƭǎΦ 9ŀŎƘ ƛƳŀƎŜ ƛǎ ƭƛƴŜŀǊƭȅ ǊŜŦŜǊŜƴŎŜŘ ǿƛǘƘ ǘƘŜ 5{±Ωǎ ƻƴōƻŀǊŘ ŘƛǎǘŀƴŎŜ 

measuring instrument (DMI) and associated global positioning system (GPS) coordinates. For two-lane 

City highways, ARA collected images in a single direction. In four-lane pavement sections, data was 

collected in the outermost lane in both directions. 

 

Figure 3Φ !w!Ωǎ laser crack measurement system. 
 

The LCMS captures enhanced right-of-way images using a 360° camera system. The images were used to 

assess the surface condition of the pavement using the Pavement Condition Index (PCI) methodology in 

accordance with ASTM D6433. In addition to the images, sensor collected data were collected including 

the International Roughness Index (IRI) and rutting for all the segments. The weighted average IRI value 

of the City network is 355 inch/mile, ǿƘƛŎƘ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ƴŜǘǿƻǊƪ ƛǎ ƛƴ ΨunacceptableΩ ŎƻƴŘƛǘƛƻƴ ƛƴ ǘŜǊƳǎ 

of pavement roughness (see Appendix A for the full scale of IRI values). IRI is an index to express 

pavement roughness, which is an expression of the irregularities in a pavement surface that adversely 

affect the ride quality of a vehicle. 

2.2 Pavement Condition Index Procedure  

The pavement condition index (PCI) is a measurement of pavement condition which ranges from 0 to 

100. This is an industry-standard defined in ASTM D6433. A newly constructed pavement will have a PCI 

of 100 whereas a failed pavement will have a PCI of 10 or less. After the construction of pavements, the 

condition of pavement starts deteriorating with time due to traffic loads and volumes, climate, 

construction materials, and age. Examples of common traffic load-related distresses are fatigue cracking, 

corner break, etc. whereas block cracking, longitudinal and transverse cracking, etc. are climate-related 

distresses. 
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Figure 4. Pavement condition category based on the PCI value. 

 

A PCI survey allows users to compare all pavements on a common scale and provides an index for 

monitoring pavement deterioration and treatment selection during the PMS analysis. Typically, PCI 

surveys are conducted foot-on-ground in the field. The modified version allows the use of digital images 

to perform the survey in an office environment and still provides the highest detail of distress rating. 

!w!Ωǎ [/a{ ǎȅǎǘŜƳ ƛŘŜƴǘƛŦƛŜǎ ǘhe pavement distresses and reports the type, severity, and extent of key 

pavement distresses, as shown in Figure 5. Some sample pavement surface images with representative 

PCI values are shown in Figure 6. 

Ten percent of the surveyed sections were subjected to an internal quality assurance survey by an 

independent surveyor. After completion of the PCI calculation, visual checks were performed to ensure 

that the PCI values are representative of the surveyed images. 
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Figure 5. Pavement distress detection using LCMS system. 
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Figure 6. Sample pavement images with different PCI values. 
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2.3 Pavement Netw ork and Current  Condition  

After performing an automated condition survey with the collected images, the inspection data was 

imported inǘƻ ǘƘŜ t!±9wϰ ǎƻŦǘǿŀǊŜΦ However, two sections (1816 ς Chatam St, 2220 ς Edward St) were 

not inspected because both of them were inaccessible to collect data. Based on the August 2019 

pavement condition survey, the weighted average PCI of the network is 56.3 which represents the 

pavement network is in fair condition. 

Table 2 shows the pavement condition, percent area, number of sections, and number of sections by 

pavement surface type. Figure 7 displays average pavement condition by pavement surface type. From 

Table 2, it can be seen that 94% of the pavement surface of ǘƘŜ /ƛǘȅΩǎ network is built with asphalt 

concrete (AC), whereas about 6% pavement sections are surfaced with Portland cement concrete (PCC). 

Table 2. Pavement condition, percent area, and the number of sections by pavement surface type. 

Surface Type 
Wt. Avg 

PCI 
Pavement Area 

(SqFt) 
% Area 

Number of 
Sections 

Asphalt Concrete (AC) 56.5 5,488,142 94 519 

Portland Cement Concrete (PCC) 51.9 298,926 6 31 

 

 

Figure 7. Average pavement condition by pavement surface type. 
Figure 8  shows the distribution of network pavement area based on pavement current conditions. In 

Figure 8, it can be observed that about 2% of the network pavement area is ƛƴ ΨseriousΩ ŎƻƴŘƛǘƛƻƴΦ Lǘ Ŏŀƴ 

also be seen that about 56% of the network is ƛƴ ΨpoorΩ and ΨǾŜǊȅ ǇƻƻǊΩ condition whereas about 27% of 

the network is ƛƴ ΨsatisfactoryΩ and ΨƎƻƻŘΩ Ŏƻndition. Figure 9 shows the detail distribution of pavement 

conditions based on the functional class of the streets. 
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Figure 8. Distribution of network pavement area based on pavement condition. 

 

 
Figure 9. Pavement condition distribution based on functional class. 

0%
2%

32%

24%

15%

11%

16%

0%

10%

20%

30%

40%

50%

Failed Serious Very Poor Poor Fair Satisfactory Good

%
 N

e
tw

o
rk

 P
a
ve

m
e
n
t 

A
re

a

Pavement Condition Category

Network Wt. Average PCI = 56.3



City of Blue Island, Illinois  June 15, 2020 

Page | 12  
 

Figure 10 shows the average pavement condition based on functional class. The major and minor 

collector pavement sections comprise 3% of the network and are in poor and satisfactory condition with 

an average PCI value of 53.4 and 72.2, respectively. The major part of the network consists of residential 

streets with an average PCI value of 56.1.  

 

Figure 10. Average pavement condition index (PCI) based on functional class.  
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Figure 11. City of Blue IslandΩǎ current pavement condition ratings. 

 

Figure 11 shows the pavement condition rating for the City of Blue Island network. A part of the City of 

Blue Island pavement network is TIF funded. Figure 12 and Figure 13 shows the distribution of pavement 

conditions for the Non-TIF and TIF funded sections, respectively. Non-TIF funded pavement sections 

have an average PCI value of 55.3, whereas TIF funded sections have an average PCI value of 62.8. 
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Figure 12. Distribution of Non-TIF funded ǎŜŎǘƛƻƴΩǎ ŎƻƴŘƛǘƛƻƴ. 
 

 

Figure 13. Distribution of TIF-ŦǳƴŘŜŘ ǇŀǾŜƳŜƴǘ ǎŜŎǘƛƻƴΩǎ ŎƻƴŘƛǘƛƻƴ. 
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3. PAVEMENT MANAGEMENT SYSTEM IMPLEMENTATION 

The ARA team presented the PCI results and discussed the PMS analysis with the City and CMAP on 

October 22, 2019. ARA discussed pavement performance models, treatment matrix, unit costs, and 

consequences of several funding scenarios. Based on the CityΩǎ ŦŜŜŘōŀŎƪ ƻƴ ta{ ŀƴŀƭȅǎƛǎΣ ǘƘŜ !w! ǘŜŀƳ 

prepared the PMS analysis and results are presented in this section. 

!w! ǳǎŜŘ t!±9wϰ ǇŀǾŜƳŜƴǘ management software to implement a pavement management system 

(PMS) for the City of Blue Island. t!±9wϰ ǇǊƻǾƛŘŜǎ ǇŀǾŜƳŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƻ όa) develop 

and organize the pavement inventory, (b) assess the current condition of pavements, (c) develop models 

to predict future conditions, (d) report on past and future pavement performance, (e) develop scenarios 

for M&R based on budget or condition requirements, and (f) plan projects. 

3.1 PAVERΆ Pavement Management System Overview  

Figure 14 shows the various ƳƻŘǳƭŜǎ ƻŦ ǘƘŜ t!±9wϰ software which includes: 

¶ Inventory τ The inventory module is designed based on a hierarchical structure including 

network, branch, and sections where a section is the smallest pavement unit managed by the 

agency. This structure allows users to easily organize their inventory while providing numerous 

fields and levels for storing pavement data. 

¶ Work History τ Similar to the inventory module, the work history module also follows the 

ƘƛŜǊŀǊŎƘƛŎŀƭ ǎǘǊǳŎǘǳǊŜΦ ¢ƻ ǳǇŘŀǘŜŘ ŀ ǇŀǾŜƳŜƴǘ ǎŜŎǘƛƻƴΩǎ ŀǘǘǊƛōǳǘŜ ƻǊ ǿƻǊƪ ƘƛǎǘƻǊȅΣ ƛǘ ƛǎ ǊŜǉǳƛǊŜŘ 

to have the network, branch, and section information. 

¶ Inspection τ In the inspection module, pavement can be surveyed manually or the automated 

survey data can be imported and modified, and finally PCI is being calculated. 

¶ PCI Family Modelτ The PCI family model module is used to create a pavement performance 

model. Basically, it uses historical pavement condition and age data. 

¶ Condition Analysis τ The condition analysis module is used to analyze or predict the condition 

of the entire or part of the network. This feature reports past conditions based on prior 

interpolated values between previous inspections and projected conditions based on prediction 

models. 

¶ M&R Family Models τ M&R Family Models module is used to select treatment, treatment 

consequences, unit costs, and treatment matrix. 

¶ M&R Working Plans τ M&R working plans module allows creating multi-year network and 

project level M&R planning, scheduling, and budgeting. This module allows the users to create a 

consequence of the current funding level and generates funding scenarios for targeted PCI, 

backlog eliminations, etc. 

¶ Reports τ This module facilitates the generation of summary charts, latest condition maps, and 

user-defined reports. The users can pick and choose the attributes fields to create a report.  
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Figure 14Φ t!±9wϰ overview. 

3.2 Pavement Performance Model  

A PMS is only useful for making decisions if performance models can be established, validated, and 

relied upon to accurately forecast pavement conditions into the future. A pavement performance model 

is developed based on the date of construction for new pavement and date of resurfacing for an overlay 

or mill and overlay, the types and thicknesses of pavement materials, the traffic level, and the pavement 

condition. The pavement performance model becomes more accurate with multiple pavement condition 

ratings, as the model gets calibrated and adjusted to match the conditions present at the time in a 

ǇŀǾŜƳŜƴǘΩǎ ƭƛŦŜ ŎȅŎƭŜΦ 

¢ƘŜ t/L CŀƳƛƭȅ aƻŘŜƭǎ ƳƻŘǳƭŜ ƛƴ t!±9wϰ ƘŜƭǇǎ ǘƻ ƛŘŜƴǘƛfy and group pavements of similar construction 

that are subjected to similar traffic, weather, and other factors affecting pavement performance. The 

pavement condition historical data are used to build a model that can accurately predict the future 

performance of a group of pavements with similar attributes.  

For the City of Blue Island, a PCI family model was developed for the asphalt surfaced pavement. The 

pavement performance model for the City of Blue Island was developed based on the available age data. 

The reliability of the pavement performance model is expected to increase with future pavement 

inspection and age data. Figure 15 shows the PCI family model for the asphalt surfaced streets. As the 

ǇŀǾŜƳŜƴǘ ŀƎŜ Řŀǘŀ ǿŀǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǘƘŜ ŎƻƴŎǊŜǘŜ ǇŀǾŜƳŜƴǘǎΣ ŀ ŘŜŦŀǳƭǘ ƳƻŘŜƭ ŦǊƻƳ ǘƘŜ t!±9wϰ Ƙŀǎ 

been used. 

 








































